Tethering hydrophobic peptides to functionalized self-assembled monolayers on gold through two chemical linkers using the Huisgen cycloaddition.
Gold surfaces functionalized with an α-helical peptide have been generated by reacting an azide-terminated self-assembled monolayer with structured peptides containing two cyanophenylalanines through a Huisgen cycloaddition. Mixed monolayers of a reactive bromine-terminated thiol and inert alkane thiol were prepared at various concentrations of the Br-terminated moiety. These were reacted with sodium azide to form azide-terminated monolayers with controlled concentration of the reactive azide. These surfaces were studied through ellipsometry and X-ray photoelectron spectroscopy, which demonstrated that the concentration of the reactive azide group on the surface is controlled by the chemical conditions under which the monolayer is prepared. Grazing incident angle surface infrared spectroscopy (GRAS-IR) of the azide-terminated surface demonstrated that the azide is approximately perpendicular to the plane of the surface, as expected. These surfaces were then exposed to an α-helical peptide composed of alternating leucine and lysine residues, with two residues replaced with cyanophenylalanine to react with two neighboring surface-bound azide groups to bind the peptide to the surface through two covalent bonds. The yield of this reaction was quantified through monitoring the absorption of the azide group by GRAS-IR. Despite damage to the monolayer during the reaction, reaction yields of 80-98% were determined for optimized reaction conditions. Although the peptide retains its α-helical configuration under the reaction conditions, GRAS-IR analysis of the amide I and II modes of the surface-bound peptide showed that it is probably randomly oriented on the surface.